In Lebanon, hepatitis C virus (HCV)
Introduction
Chronic Hepatitis C virus (HCV) is the leading cause of chronic liver disease and is a serious health burden that requires urgent attention. About 55-85% of infected persons will develop chronic hepatitis C. 1 Globally, 130-150 million people are chronically infected with HCV, equivalent to 2.5 to 3.0% of the world's population. 1, 2 HCV is known as the silent epidemic. Patients are unaware of their disease until the development of complications. Cirrhosis (and subsequent hepatocellular carcinoma HCC) occurs in 15-35% of HCV patients after 25 to 30 years after infection, 3 both becoming the leading cause of liver transplantation. Annually, HCV causes 700,000 deaths from different HCV-related liver diseases. 1 Treatment of infected patients with hepatitis C can prevent the progression to HCV complications.
In Lebanon, HCV prevalence is estimated to 0.2% among all ages, with genotype 1 the most common genotype constituting 47% of cases followed by genotype 4.37%. Based on the Ministry of Public Health (MOPH) estimation of the Lebanese population in 2012 around 4,093,307, we estimated that around 8618 patients are infected with hepatitis C virus in Lebanon. The age distribution shows 2 peaks reflecting 2 probable mode of transmission of HCV in Lebanon: 20-39 years (drug users), and more than 40 years (baby boomer and blood transfusion during the civil war in Lebanon).
The burden of HCV-related complications on the health system in Lebanon is expected to increase in the upcoming years due to the disease progression wave. A good understanding of the number and prevalence per age group and the fibrosis stage of HCV infections in Lebanon is required to better estimate the burden of the disease in Lebanon.
Materials and Methods

Prevalence per age group
We calculated the prevalence per age group based on the epidemiological study and the age distribution of patient infected with hepatitis C in Lebanon. Using the MOPH data concerning the estimated number of the Lebanese population, we calculated the prevalence of hepatitis C infection per age group (less than 20 years, 20 to 39 years, 40 to 59 years, and more than 60 years)
Fibrosis stage
Over a period of 24 months from November 2014 till November 2016 using the MOPH data, patients recently diagnosed with HCV and never been treated previously were included. Patients were divided into three groups according to their age: less than 40 years, between 40 and 59 years and more than 60 years. We determined the fibrosis stage, for each patient, based on the liver biopsy or the fibro scan results. Analysis was performed using the chisquare test to compare categorical data based on the SPSS (Statistical Package for the Social Sciences) software.
Results
Prevalence by age group
Taking into account the prevalence of HCV in Lebanon (0.2%), the estimated percentage per age group and the total number of Lebanese population (4,093,307), we calculated the prevalence in each age group ( Table 1 ). The lowest prevalence was seen in the group less than 20 years and the highest in the population aged more than 60.
Fibrosis by age group
During the period of 2 years (November 2014 till November 2016), the total number of newly diagnosed patients with HCV was 226 with 45% female and 55% male. Concerning age distribution: 78 patients were less than 40 years, 75 patients between 40-59 years and 73 patients more than 60 years. The fibrosis stage was determined based on the liver biopsy or the fibro scan results for each patient chronically infected with hepatitis C, then divided according to sex and age (less than 40 years, 40 to 59 Tables 2 and 3 . Female gender had more significant fibrosis than male gender (61% vs 48%) and more cirrhosis (41% vs 29%).
There is an exponential increase of significant fibrosis with age (11%, 62% and 92% in less than 40 years, 40 to 59 years and more than 60 years respectively) with significant difference in the same age group. Similar results were noted in patient with cirrhosis: 69% in age group more than 60 years versus 34% in 40 to 59 years versus 4% in less than 40 years and the difference was also statistically significant.
Discussion
In this cross-sectional study, we discussed first the prevalence of HCV in the different age group and then the fibrosis stage according to the age and gender in naive patients, over a period of two years, in Lebanon.
Based on age distribution, this study showed that the prevalence of HCV increases with age with the highest prevalence in Lebanon in the age group more than 60 years followed by the age group between 40 and 59 years reflecting the baby boomer population and those who received blood and blood product transfusions during civil war. The prevalence in this group exceeds that of the younger generation of less than 40 years which corresponds to IV drug users mostly.
In the United States, Australia, and countries in Western and Northern Europe, prevalence is highest among the baby boomer population, indicating high transmission over 20 to 40 years ago. Prevalence increases steadily with age in some countries, such as Spain, Italy, and Japan, patients greater than 50 years old account for most HCV infections. This suggests that the risk of acquiring HCV infection was higher over the last 40 to 60 years. In Egypt, where high rates of infection are observed in all age groups, indicating an ongoing high risk of acquiring infection. 4 Many studies from different countries studied the prevalence of HCV in the different age groups.
In the US, of the estimated 3.2 million people with active HCV infection, most were born between 1945 and 1964 and were likely to be infected during the 1970s and 1980s. 5 Also, the prevalence of HCV in 1999 through 2002 was similar to that observed in 1988 through 1994, except that the peak prevalence shifted from patients between 30 and 39 to those between 40 and 49 years in the US. 6, 7 In France, in 2004, the prevalence of HCV has a peak in the age group 40-59 (48.9%) then decrease slightly after the age of 60. So, the highest HCV prevalence was in the age group more than 40. 8 Cornberg showed a bimodal distribution of HCV prevalence in France at ages 40 to 49 years and 60 to 69 years, with the lowest prevalence in those aged between 18 to 29 years. 9 Similarly, in Italy, it has been reported that around 60% of HCV-infected subjects are currently older than 65 years. 10 In Belgium, from1992 to 2002, the prevalence of HCV was 58% in patient under 50 years and 42% in the age group more than 50. This reflects an increase in the prevalence of HCV with a rate of 3% in the last 6 years. 11 In Spain, in 1996, HCV prevalence increases with age. The highest prevalence was found in the age group more than 64. This is due most probably to previous blood transfusions and other parenteral methods 12 This age distribution was the same in Turkey, Italy, Japan and China. 13 In Japan, the prevalence of HCV increases with age and is shown to be much higher in people aged over 55 years. 14 In Egypt, in 1997, the prevalence increases with age with a peak above the age of 40. 15 This also was noticed in a comparative study of the prevalence of HCV in 2008 and 2015; but the age group more than 60, which constitutes the reservoir of human HCV in Egypt, was excluded. 16 Aging of the current HCV-infected patient population is associated with an increased risk of developing cirrhosis and HCC. 17 Liver fibrosis is the result of the progressive accumulation and decreased remodeling of the extracellular matrix (ECM) leading to the disruption of the normal architecture of the liver. 18 Fibrosis stage is involved in the prognosis.
Article
There are strong evidences in favor of a nonlinear progression of fibrosis in hepatitis C patients with some individuals (often those aged >50 years) having a slow progression followed by an acceleration. Others may never develop substantial liver fibrosis despite longstanding infection.
Host factors found to be associated with a rapid fibrosis progression include longstanding infection, older age at the time of infection and male sex. 19 Women clear acute HCV infection at a higher rate than do men, the clearance rate of blood HCV RNA appears to be higher in females. 20 Demographic data from the United States, 21 Europe (France 22 and Italy 23 ), and Japan 24 show that most HCV asymptomatic carriers are females, and have a good prognosis with a low risk of progression to cirrhosis and HCC.
While male gender is considered a risk factor, the results in our study were more favorable for an association between women and significant fibrosis (61%). Cirrhosis cases were more prominent in female gender as well (41% vs 21%). If we follow the curve of fibrosis in women in our study we found an exponential increase with age from SF=7,7% (F0-F1=92,3%) in the age group less than 40 to SF=86% (F0-F1=14%) in the age group above 60. Our reading compelling in the direction of a certain loss of the protective female gender effect in disease progression in elderly female patients with a chronic disease. Such a behavior was noted in elderly patients with chronic hepatitis B and results were attributed to interaction between the older age and female gender in chronic liver disease progression. 25 The involvement of sex hormones could be an explanation for this phenomenon by affecting the HCV life cycle, immune response or the progression of associated liver disease as was mentioned in some studies concerning the chronic hepatitis B virus. 26 Other reports discussed that postmenopausal women with Chronic Hepatitis C or NAFLD had more severe hepatic steatosis and faster progression of liver fibrosis, 27, 28 while delayed menopause, taking oral contraceptives or postmenopausal hormone replacement therapy had a protective effect resulting in a slower progression. 29, 30 Estrogen may have a protective role against fibrosis in viral hepatitis by inhibiting stellate cells, which are responsible for fibrogenesis in the liver. 31 And more specifically Estradiol inhibits reactive oxygen species generation, antioxidant enzyme loss, and hepatocyte death leading to decreased oxidative stressinduced transforming growth factor-β (TGF-β) expression and hepatocyte stellate cell activation, enhancing antifibrotic activity. 32 We can hypothesize that the loss of female gender protective effect against progression of liver fibrosis after the age of 50 years might be a result of decrease in estrogen level. This finding was reinforced in both Shimizu et al. study and southern/northern parts of China with an average age of 50 at menopause. [33] [34] [35] Others factors, not discussed in our article were found by some authors to be associated with fibrosis progression like alcohol intake of more than 50 g/dL, and HIV coinfection. 36 Also multiples studies reported the absence of association between genotype in hepatitis C and fibrosis progression, 37, 38 while others suggested the implication of genotype 3 as a risk factor for accelerated fibrosis progression. 39 On the other hand there is no difference in fibrosis with respect to inter racial aspects. 40 Many studies concluded that the most significant risk factors were existing fibrosis on the index biopsy and age at biopsy rather than the duration of infection suggesting a more fibrogenic tendency of hepatitis C with advancing host age. 41 The underlying mechanisms for the relatively rapid progression of liver disease in older adults is not known. Possible mechanisms are higher susceptibility to environmental factors (especially oxidative stress), reduction in the rate of hepatic blood flow and reduced mitochondrial capacity. 42 Higher prevalence of genotype 1, as well as impaired immunity, were proposed as well as an explanation for the significantly higher viremic load in older patients. 43, 44 In a French study of patients with chronic hepatitis C, the prevalence of severe fibrosis estimated by Fibro Test Acti Test was 73% among patients aged 65 years, compared with 35% among younger Article Table 2 . Statistical analysis of significant fibrosis (≥F2).
Significant fibrosis ≥F2
Count, F0 Count, F1 patients. The authors concluded that fibrosis stage was higher for those aged more than 65 years regardless of infection duration. 44 Other studies found that the progressive liver fibrosis and cirrhosis become more prevalent with age and occur in 2-20% of patients with long-term infection. 37, 45 Thein et al. found that the predicted cumulative probability of cirrhosis at 20 years after the infection was 16% (95% CI, 14-19%), and three-fold higher at 30 years (41%, 36-45%). 39 This can be explained by the fact that first of all the duration of the infection is longer in older people and it is expected to have more severe disease. Second, older patients with mild disease are often asymptomatic, and they don't seek evaluation until advanced stages. 46 Multiple studies reported a major acceleration in the rate of fibrosis after 50 years. 41 . 47 Poynard et al. documented severe fibrosis/cirrhosis in 74.24% of patients above 40 years of age as compared to 33.3% of patients below 40 years. 37 While Watson et al. demonstrated a strong correlation between fibrosis and age at biopsy, with patients over 50 years having a 131-fold increased risk of fibrosis stage 3 or 4 compared with patients aged less than 30 years (95% CI 4.4-253). 48 A study conducted on the US population, suggested that 27% of those born from 1945-1965 had advanced fibrosis or cirrhosis among the currently infected hepatitis C. Similarly, in this group of so called baby boomer the percentage with advanced fibrosis or cirrhosis was higher but constant (27%, 26%, 28%, and 28%) over a 4-year period from 2010 to 2013 (P<0.0001). 49 Another large US cohort of more than 10000 persons with HCV infection in home care, found that 38% had advanced fibrosis (F3) or cirrhosis (F4). 50 The exponential increase of Fibrosis reaching a SF of 92% in the age group above 60, more prominent in our study and less documented in others published before 2004, at least 10 years apart from the time of our study. This can explain this high prevalence of SF in the older age group.
Conclusions
The highest prevalence of hepatitis C is seen in the age group more than 60 years and is followed by the age group of 40 to 59 years. These 2 age groups most probably reflect the baby boomers known as the age wave of existing chronic HCV which are expected to contribute to a substantial rise in morbidity, mortality, and costs over the next 2 decades. In these 2 age groups, we noted an advanced fibrosis stage and the majority of patient more than 60 years were cirrhotic at the time of diagnosis, which can reflect the burden of the disease in these groups. HCV costs are expected to increase dramatically in the coming years because the most severe stages of the disease begin to manifest in the older population. An action should be done to prevent this and help minimize the socio-economic impact of non-treated patients. 
